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1. Introduction
In the last decade, various studies on combinatorial interaction 
approaches have gained a lot of awareness and several test gener- 
ation approaches were developed. In software engineering, combi- 
natorial interaction testing (CIT) aims to generate minimised test 
suites that manipulate the variables of input parameters based on 
their combination. Each combination could form a speciﬁc conﬁg- 
uration of the software-under-test (SUT). The goal is to cover all 
possible t -combinations (sometimes called t − tuples ) by an opti- 
mised set (where t is the interaction strength) [1] . This could be 
a diﬃcult task in case of highly conﬁgurable systems, which leads 
to combinatorial explosion and non-deterministic polynomial-time 
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trategies have lately received a lot of attention as a result of their diverse
, a combinatorial strategy can reduce several input parameters (conﬁgu-
all set based on their interaction (or combination). In practice, the input
ms are subjected to constraints, especially in case of highly conﬁgurable
ure within a strategy, many diﬃculties arise for construction. While there
tion testing strategies nowadays, few of them support constraints.
 a new strategy, to construct combinatorial interaction test suites in the
hms are provided in detail. To overcome the multi-judgement criteria for
objective particle swarm optimisation and multithreading are used. The
rithms are evaluated extensively using different benchmarks and compar-
ing as the evaluation results showed the eﬃciency and performance of. The benchmarking results also showed that the strategy can generate
ly as compared to state-of-the-art strategies.
egy can form a new way for constructing of constrained combinatorial
egy can form a new and effective base for future implementations.
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ard (NP-hard) problems [2] . In addition, the problem of con- 
trained interactions has recently appeared [3] . 
Nowadays, software development is shifted from building an 
solated, product-by-product approach to software product lines 
SPL) [4] . In addition to the many features this approach provides 
ike minimising the cost and market reachability time, it facilitates 
he idea of customisable software products. With this approach, 
here are many customisable features that could be added to or ex- 
racted from the functionality of a speciﬁc software based on the 
eeds of the developers or customers. Eclipse represents a well- 
nown example of SPL in which many functions and plug-ins (i.e., 
aving different f eatures) can be added or extracted from its main 
ramework [5] . Evidence showed that most of the faults may re- 
ult due to the interaction among these features [1,6] . Hence, all 
he interactions must be tested carefully. However, in reality, there 
re many constraints among the features. Some features must or 
ust not appear with others and they may be included or ex- 
luded from the test suite during the testing process. CIT strategies 
an tackle these interactions eﬃciently, however, with ordinary 
